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Vinhya c6 ngudn goc tir nguyén vat li¢u th cong nghiép va san pham thtr cap da duoc tim thay

trong nudce thai cong nghiép. Trong pghién clru nay, hi¢u suat loai bo hat vi nhya trong nuéde theili cong

nghiép bang phuong phap keo ty - lang va phuong phap loc duge danh gid. Qua trinh keo tu - lang dat

két’ qua loai bo vi nhya V’(')‘i hi€u suat 45%. Qua trinh loc véi nghi€ém thirc 1 (cat thach anh) dat higu

suat loai bo 1a 58,73%, doi vdi nghiém thire 2 (than hoa,t tinh gao dura) 1a 52,94% va vaéi nghi€m thic

3' (cat thach anh + thanr hoat tinh gao dura) 1a 47,92%. K&t qua loai bo vi n}}ua cua ca qué trinh keo ty -

lang va loc dat hi¢u suat 74,49%. Viéc chon dugc vt li¢u loc phu hgp, nhat 1a vat liéu ban dia, chi phi

thip, c6 tiém ning cao trong loai bo vi nhya trong nudc.
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ABSTRACT

Microplastics derived from raw materials and by-products have been discovered in industrial
wastewater. This study was conducted to evaluate the effectiveness of removing microplastics from
industrial wastewater by using the coagulation - sedimentation and filtration method. The highest
removal efficiency of microplastics by coagulation - sedimentation process was 45%. The filtration
process achieved the following results for treatment 1 (quartz sand) with a removal efficiency of
58.73%; for treatment 2 (coconut shell activated carbon) with a removal efficiency of 52.94%; and
for treatment 3 (quartz sand and coconut shell activated carbon) with a total removal efficiency of
47.92%. The overall effectiveness in removing microplastics of the coagulation - sedimentation
and filtration process was 74.49%. A selection of locally suitable filtration materials with low cost has
a high potential in removing microplastics from water.
Keywords: Filtration, Coagulation - Sedimentation, Industrial wastewater, Microplastics
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1. MO PAU

Vi nhya (Microplastics-MPs) 1a chat
6 nhiém méi, gy ra cac mdi de doa 16n ddi
v6i stuc khoe con ngudi va hé sinh thai thuy
sinh. Vi nhya dugc phan loai theo nhiéu
kich ¢&, tiy thudc vao kich thudc méc ludi
cta ludi 14y mau va phuong phap phén tich
vi nhya, nhung dao dong tir 1 pm dén 5 mm
(Chubarenko va cs., 2016; Acarer, 2023).
Theo ngudn gbc phat sinh, vi nhya duoc
phan loai thanh vi nhua so cép va tha cap
(GESAMP, 2015). Nhya c6 khdi luong
riéng khac nhau tuy thudc vao loai polyme
va qua trinh trinh ché tao. Nhin chung khéi
luong riéng cua nhya dao dong tir dudi 0,05
g/em® dbi v6i nhya xop polystyrene dén 2,1
- 2,3 g/cm’ dbi voi poly
tettrafluoroethylene (Teflon). Cac vi nhya
c6 khdi lwong riéng nho hon nudc cod
khuynh huéng ndi 1én bé mit trong moi
trudong nudc, chiu tic dong boi gio, song
nén dé bi troi dat (Hackett va cs., 2006), hay
c6 thé bi loai bo khoi nudc thai trong cac hé
théng xir Iy bang phuong phap tuyén noi
(Acarer, 2023); trong khi cac vi nhua c
khéi lugng riéng 16n hon nudce c6 khuynh
huong ling xudng ving trim tich & cac
nguon nudc (Chubarenko va cs., 2016) hay
bun thai trong cac bé lang cua hé thong xir
ly nudc thai (Acarer, 2023). Theo hinh
dang, vi nhya thudong tdn tai & ba dang: soi,
hat va dang manh véi nhitng dang hinh hoc
khac nhau. Dién tich bé mit va cu tric cla
vi nhya ciing 1a tinh chét quan trong, duogc
quan tam trong cac phuong phap loai bé vi
nhua ra khoi nudce.

Vinhuya co nguén géc tir cac loai vat
liéu nhua dugc su dung trong sinh hoat hay
cac linh vyc cong nghip, nong nghiép,
danh bat ca... Trong cac nghién ctru gan day
cho thay vi nhya hién dién trong nudc & cac
nha may xu 1y nudce thai, dac biét 1a trong
cac hé thoéng xu 1y nudc thai
(HTXLNT) cong nghiép (Liu va cs., 2021;
Gkika va cs., 2023). Pay 1a noi tiép nhan
nudce thai ¢d chira cac vi nhya tir sinh hoat
va tir cac loai hinh san xuét khac nhau. Phat
trién phuong phap dé loai bo vi nhya khoi
nuéce dang duge quan tim nhiéu trong thoi
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gian gé”m day. B loc than sinh hoc thé hién
kha nang loai bo vi nhya tir nude cao vi hau
nhu khong c6 vi nhya nao dugc phat hién
sau 4p dung ching trong hé thong xir ly
nudc (Wang va cs., 2020). Bén canh dé,
viéc ap dung k¥ thuat loc sinh hoc cho théy
hi¢u suét loai bo vi nhya tir nude dén 79%
vé sb luong hat va 89% vé khéi lwong hat.
B6 loc cat c6 thé loai bé vi nhua trong nudc
v6i hidu suat 99,2% - 99,9% (Wolff va cs.,
2020). Viéc bo sung chat keo tu vao nudc
lam mét tinh 6n dinh cua céac keo nudc, lién
két chung voi nhau cung véi cac chat lo
ling va két thanh cac bong can. Cac vi nhya
c6 thé bam vao cic bong cin nay va dugc
loai bo khoi nudc nho qua trinh ling. Keo
tu - léng c6 hiéu suat loai bo vi nhua la
99,4% (Rajala va cs., 2020). Ty 1¢ loai bo
dat 97% vai polyester (PET) va 99% dbi
voi polyethylen (PE). Cac hat vi nhya PE
16n c6 kha nang khang lai sy keo tu, voi
viéc loai bo 82% hat vi nhya quan sat dugc
trong cac diéu kién keo tu ting cudng. Cac
hat vi nhya PE bi bién tinh c6 hiéu suat loai
b6 boi qua trinh keo tu ling c6 thé dat téi
99% vi sy bién tinh c6 thé lam thay d6i do
nham va héa tinh bé mit hat nhura, tir d6 tac
dong dén i luc cua hat nhwa v6i cac chat
keo tu (Lapointe va cs., 2020). Trong mot
khao sat ciia nhom tac gia gan day di phat
hién ring trong nudc thai cong nghiép sau
xu ly van con su hién dién cta hat vi nhua
(két qua chua dugc cong bd). Su hién dién
cua hat vi nhya trong nudc thai sau xu ly
cling da phat hién & nhiéu nghién ctru (Sol
va cs., 2020; Masia va cs., 2020; Ali va cs.,
2021; Sol Sanchez va cs., 2021). Pay la
mot trong cac ngudn phat thai vi nhua truc
t1ep vao moi truong tiép nhan song rach,
cudi cung 1a bién va dai duong. Tu nhiing
thuc trang trén, nghién ctru nay da tién hanh
cac thi nghiém dé d4nh gia kha ning loai bo
hat vi nhwa bang phuong phap keo tu - lang,
két hop véi loc.

Pham Vin Toan va cs.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu thi nghiém

Nudc thai dung trong nghién ciou
dugc lay tai hé thu gom nudc thai cong
nghiép, thuéc HTXLNT tap trung tai Khu
cong nghié¢p Tra Noc, phuong Phude Thai,
quan O Mén, Thanh phé Can Tho. Nudc
thai tir bé thu gom phia sau song chin rac
dugc bom 1én bon chira, sau d6 nuée tir bon
duoc trit trong cac can nhya 30 L, roi duoc
van chuyén vé phong thi nghiém. Vat chat
ling & d4y can nhwa dugc giir lai, chi phan
nuéc bén trén dugce 1y 1am thi nghiém.

Chat keo tu Poly Aluminium
Chloride (PAC) véi d6 tinh khiét 31% duoc
sir dung cho thi nghiém keo ty - ling. Liéu
luong chét keo tu va pH phu hop cho qua

trinh keo tu va léng duoc xac dinh thong
qua thi nghiém Jartest.

Vit liéu loc gém cat thach anh, than
hoat tinh gao dtra va séi thach anh dugc str
dung trong mé hinh c6t loc ctia thi nghiém
loc, voi cac thong s6 ki thuat nhu Bang 1.
2.2. M6 hinh thi nghiém va vin hanh mé
hinh

Nghién ctru dugc thuc hién voi hai
cong doan ndi tiép nhau: cong doan keo tu -
ling va cong doan loc, bang hai mo hinh
tuong tng gdm md hinh bé keo ty-ling va
mod hinh c6t loc. M6 hinh bé keo tu - ling
(Hinh 1) dugc ché tao bang thuy tinh véi
c4u tao gdm 3 ngin khudy va 1 ngin ling,
voi cac kich thudc dugce tinh toan trong
Béng 2.

Bing 1. Cac thong s6 k¥ thuat cua vat liéu loc

Thong sb Pon vi Gia tri
A. Than hoat tinh gao dura dang hat:
+ Duong kinh mm 0,85-2,38
+ Khbi lugng riéng kg/m? 500
+ Dién tich bé mat m%/g 956
+ Thé tich 15 x6p cm’/g 0,745
B. Cat thach anh:
+ Puong kinh mm 0,4-0,8
+ Khdi luong riéng kg/m? 1.300 — 1.400
C. Soi thach anh:
+ Duong kinh mm 5-10
+ Khbi lugng riéng kg/m? 2.500-2.800
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A: Ngin khudy 1; B: Ngan khudy 2; C: Ngan khudy 3; D: Ngan ling

Hinh 1. So d6 quy trinh céng nghé cua céng doan ling
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Bing 2. Thong s6 ky thuat ciia bé keo tu - ling

R 4 . Ngan Ngan Ngan Ngan
Thong 50 bonvi khudy 1 khudy 2 khuay 3 ling
Thé tich m? 0,004 0,013 0,014 0,061
Chiéu rong m 0,14 0,21 0,22 0,984
Dién tich mat cit ngang m? 0,014 0,039 0,04 0,018
Dién tich ban canh khudy m? 0,003 0,008 0,008 -
Puong k’inh canh khuéy m 0,03 0,05 0,05 -
Cong sudt dong co cta w 0,003 0,002 0,0001 -
may khuay

Mo hinh thi nghiém loc gﬁ”)m 3 cot
(nhya PVC, duong kinh 140 mm), twong
g v6i 3 1an lap lai cia mdi thi nghiém loc
(Hinh 2). Mdi c6t loc ¢6 gan luu lugng ké
diéu chinh luu luong nude 1 L/phat ¢ dau
vao va mot van ldy miu ¢ dau ra. Thi
nghiém loc dugc bd tri gém 3 nghiém thirc
v6i su két hop cua 3 loai vat liéu gom: Cat

thach anh, than hoat tinh gao dura va soi
thach anh. Cu thé nhu sau:

- Nghiém thac 1 (NT1): Séi thach
anh + Cat thach anh.

- Nghiém thuc 2 (NT2): Soéi thach
anh + Than hoat tinh.

- Nghiém thirc 3 (NT3): Soéi thach
anh + Cat thach anh + than hoat tinh géo dua

Bdng 3. Cac thong s6 chinh cua cdt loc ing véi cac nghiém thirc

Thong so Don vi Gia tri
Chiéu cao cot loc m 1,44
Puong kinh cot loc m 0,14
NT1: Soi thach anh + cdt thach anh
Chiéu cao 16p soi m 0,2
Chiéu cao 16p cat m 1
NT2: Soi thach anh + than hoat tinh
Chiéu cao 16p soi m 0,2
Chiéu cao 16p than hoat tinh m 1
NT3: Soi thach anh + cat thach anh + than hoat tinh
Chiéu cao 16p soi m 0,2
Chiéu cao 16p cat m 0,5
Chiéu cao 16p than hoat tinh m 0,5
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Hinh 2. M6 hinh thi nghiém loc

Vdn hanh mo hinh thi nghiém keo tu
- ldng: Nudc thai trit trong thung mariot
dugc cho chay vao mé hinh keo tu - ling
voi Iuu lugng 6n dinh 2 L/phut. Dung dich
phén PAC dugc cham va tron déu véi nude
thai ¢ ngan khudy 1 cia mé hinh. Nudc thai
chay vao ngan khudy 1, 2 va 3 c6 thiét bi
khudy duoc van hanh véi toc do 1an luot 1a
200, 80 va 30 vong/phut (dugc xac dinh tur
thi nghiém Jartest) dé dam bao PAC dugc
tron déu; dong thoi pH nude ciing duoc
diéu chinh dé tao diéu kién t6i uu cho qué
trinh keo tu. Sau khi luu ¢ cac ngin khudy
1, 2, va 3 1an luot voi thoi gian luu duge
chon 2, 6 va 7 phtt (Trinh Xuan Lai, 2004),
nude thai chay qua ngin ling va dugc luu
0 day voi thoi gian 30 phut. Khi thoi gian
ling két thuc, miu nudc dau ra dugc lay
phan tich. Nudc sau md hinh keo tu - ling
dugc st dung cho thi nghiém loc trén mo
hinh ¢t loc. Thi nghiém keo tu - ling dugc
1ap lai 3 1an, mau nude & dau vao va dau ra
mo hinh sau mdi thi nghiém duoc 1ay phan
tich.

https://tapchidhnlhue.vn
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Vian hanh mo hinh thi nghiém loc:
Nudc thai sau cong doan keo tu - lang & &
md hinh keo tu-ling dugc trit trong binh
mariot. Nudc tir binh mariot dugc cho chay
ddng thoi qua 3 luu lwong ké dugc ndi véi
3 cbt loc; dam bao nudce qua tirng cot loc voi
luu luwgng 1 L/phat. Sau 15 phit van hanh
dé nudce chay qua cac cot 6n dinh, mau nudc
& dau ra cua ting cot dugce léy mot 1an dé
phan tich. Thi nghi¢m dugc van hanh véi
mdi nghiém thirc 13p lai 3 1an twong tmg véi
3 cdtloc. Vatliéu trong 3 c¢ot dugc thay moi
dé tién hanh thi nghiém ddi voi 2 nghiém
thire con lai.

2.3. Phwong phap lay miu va phén
tich mau

Mau nudc ¢ ddu vao va dau ra mo
hinh cua thi nghiém keo tu - ling va mau
d4u ra mo hinh cua thi nghiém loc duogc léy
ung voi tirng thi nghi€ém. Céc chi tiéu hda
ly ctia miu nuée gom pH, EC, 6 duc va SS
duogc phan tich theo cac phuong phéap trinh
bay ¢ Bang 4.
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Bidng 4. Cac phuong phéap phan tich chi tiéu hoa ly

Chi tiéu Tén phuong phap 1y mau
pH TCVN 6492:2011
Chat rin lo ling (SS) TCVN 6625:2000
Do duc May do d6 duc cam tay Hanna HI98703-2
Do dan dién (EC) May do EC cAm tay Hanna HI9811-5

Vi nhya hién dién trong nudc dugc
phan tich kich thudc va hinh dang hat theo
phuong phép ctia Strady va cong su (2021)
nhu md ta & Hinh 3. Mau nudc thai cong
nghiép dugc lay va chira trong cac chai thity
tinh 500 mL, roi phan tich theo quy trinh
nhu sau:

Buéc 1: Sang ldy mau
MAu nuéc chira trong chai thiy tinh dwgc
sang bang cach chuyén qua riy sang phan
tich ¢ hat Haver & Boecker c6 ¢& 16 1mm
bang thép khong gi va trang chai bang nudc
loc. Phin vi nhya [> 1000 pm] trén ray dugc
ldy bang nhip kim loai va dat 1én gidy loc
GF/A trong dia petri trir dé phan tich. Phan
vi nhua [< 1000 um] qua ray cé lan cac
thanh phan khéc trong nudc. Chuyén nude
vao chai thay tinh 500 mL.

Buée 2: Khir mau
Thém 1g SDS vao nudc trong chai thuy
tinh, lic chai trong 2 phit. Cho chai vao ta
sdy & 50°C trong 24 h. Thém 1 mL
Bioenzyme F va ImL Bioenzyme SE vao
chai, l4c chai trong 2 phut, cho vao tu siy &
40°C trong 48 h. Thém vao 15 mL H,0,, lac
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chai trong 2 phut, cho chai vao ti siy ¢ 40°C
trong 48 h.

Buée 3: Sang ldy mau lan 2
Chuyén dung dich sau khir (budc 2) 1én ray
c6 ¢& 16 250 um va rdy mau. Dit riy 250
um 1én trén cbc thuy tinh 1 L. Trang sach
chai bang nudc loc chira trong binh tia dé
dam bao tat ca chat rin tir chai thily tinh
dugc chuyén vao ray. Phan [< 250 pm] qua
riy bi loai bo; phan [> 250 pm] trén rdy
dugc gitr lai. Chuyén phan c6 kich thudc >
250 pum vao cbc thay tinh 100 mL va trang
ray bang dung dich NaCl 1,18 g/mL.

Bude 4: Téach vi nhua tir mau

Tién hanh cho chay tran cdc thiy
tinh dé phan tach vi nhua bang dung dich
NaCl 1,18 g/mL. Thuc hién tach ty trong it
nhit ba 1an. Loc dung dich sau khi tach
bang phuong phap loc véi gidy loc GF/A.
Ghi chép s luong gidy loc duge quan sat
vao biéu dir liéu. Giéy loc dugc bao quan
trong dia petri nhya dé cho phén tich vi
nhya. Vi nhya s€ dugc quan sat va danh gia
hinh dang, kich thudc, mau sic bang kinh
hién vi Leica S9i c6 trang bi may anh véi
d0 phan giai 10 megapixel.

Pham Vin Toan va cs.
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Hinh 3. Cac budc phan tich hat vi nhua trong nudce (Strady va cs., 2021)

2.4. Phuong phip xir Iy s liéu 3. KET QUA VA THAO LUAN
Két qua phan tich cac chi tiéu 1y hoa 3.1. Panh gia hiéu suét xir Iy cia md
dugc théng ké md ta bang phin mém hinh keo tu - ling

Microsoft Excel 2019. Dé danh gia hiéu 3.1.1. Két qua thi nghiém Jartest
suat xur Iy nudc qua cac chi tiéu 1y - hoa va
vi nhya gitra cac nghiém thirc, phwong phéap
kiém dinh Kruskal wallis v&i mac y nghia
5% duogc thuc hién béng phﬁn mém SPSS
20.

Muc dich cta thi nghiém nay 1a dé
xac dinh duoc liéu luong chit keo tu va
pH phu hop, 1a co s¢ dé van hanh mo
hinh keo tu - léng dat hiéu suit cao. Hoa
chat PAC 31% duoc cho véi lidu luong
khac nhau vao 6 cdc thuy tinh, dao dong
tr 1.200 - 1.450 mg/L. Nudc thai cong
nghiép tai bé thu gom duoc 1ay dé thuc
hién thi nghi€m jartest c6 do duc 1a 45,3
+ 7,3 NTU va pH 1a 6,13 £ 0,1. Sau
Jartest, d6 duc va pH ctia nudc dao dong
1an luot tir 8,40 - 10,40 NTU va 5,0 - 5,6
(Bang 5).
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Bing 5. Sy thay d6i 6 duc khi thay ddi lidu lugng chit keo tu va pH ciia thi nghiém Jartest

Pon vi Coc 1 Coc 2 Coc 3 Coc 4 Coc 5 Coc 6
Khi thay déi liéu lrong PAC
Douluong PAC gL 1200 1250 1300 1350 1400 1450
Do duc NTU 1020 1040 984 1220 840 948
pH i 5.0 53 5,5 5.5 5,5 5.6
Khi thay déi pH
pH : 5.5 6.3 7.0 75 8,0 8.5
Do duc NTU 172 1,06 355 774 190 244

Duya vio do duc thay rang luong PAC
phu hop nhat cho qua trinh keo tu - ling 1a
mg vé6i cde co lidu luong duoc thém vao
1.400 mg/L, voi d9 duc tuong ung la 8,40
NTU. Do vy, liéu luong PAC nay duoc
chon dé thuc hién thi nghiém xac dinh pH
pht hop cho qua trinh keo tu - ling. Két qua
thi nghiém tim pH phti hop cho thay vdi liéu
lugng PAC 13 1.400 mg/L, pH thay d6i tir
5,5 - 8,5 thi d6 duc ctua nudc dao dong tu
1,06 - 7,74 NTU (Bang 5). C6 thé thiy rang,
cung gia tri pH = 5,5 ¢ hai thi nghiém nhung
dd duc cua nudc sau xur ly khac nhau.
Nguyén nhan ctia hién tuong nay co6 thé la
do hai thi nghiém dugc thyc hién & thoi
diém khac nhau nén d6 duc cia nudc dau
vao da thay ddi. Viéc khong xac dinh d6 duc
clia nude dau vao ¢ thi nghiém thay doi pH
la mot han ché. Tuy nhién, két qua thi
nghiém di cho thay tng véi cung lidu luong
chat keo tu, khi thay doi pH thi hiéu qua xir
ly nudc cia qua trinh keo ty - ling khac
nhau. Qua d6, pH phu hop nhat cho qua
trinh keo tu - léng tim dugc 14 6,3, tng véi
d6 duc thap nhit 1a 1,06 NTU.

Liéu lugng chét keo tu 13 mét trong
nhiing yéu té quan trong anh huéng dén qua
trinh keo tu—léng. Liéu luong chét keo tu
phu hop vira gop phan giam lugng chét keo
tu st dung, vira t8i wu hoa qua trinh keo tu
- lang (Wei va cs., 2015). Trong thi nghiém
Jartest ctia nghién ctru nay, liéu luong PAC
phu hop da dugc xac dinh la 1.400 mg/L.
Khi cho PAC vao trong nudc thai no s€ tao
thanh cac nhém hydroxyl. Cac nhém nay c6
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dd hoa tan kém, d6 nhon cao va ti trong 16n
hon nudc. Sau khi hinh thanh cac chit nay
s& lang cham, trén duong di n6 s& két dinh
cac hat keo, cac chét 6 nhiém trong nudc.
Ngoai ra, hi€u suét cua qua trinh keo tu -
lang ciing phu thudc nhiéu vao pH qua sy
thay doi cta d6 duyc trong thi nghiém. Nhiéu
nghién ctru cho thay khi pH ting, thé Zeta
tang, kich thudc hat ciing ting dan. Nghién
clru cua Zhang va cs. (2023) cho thiy khi
pH tang tir 5,4 dén 8 hiéu qua loai bo chat 6
nhiém tang boi qua trinh két tua.

3.];2. Hiéu sudt xir Iy cia mo hinh keo tu
- lang

Qua két qua phan tich céc chi tiéu hoa
1y ctia cac mau nude & dau vao va dau ra cua
mo hinh keo tu - ling cho thiy phuong phap
keo tu - léng 6 hiéu suit kha cao nhu thé
hién & Bang 6. Hiéu suit xu 1y do duc cua
mo hinh dat 37,04%. Keo tu - 1éng duoc coi
1a qué trinh quan trong dé loai bo phan 16n
cac chat rin lo limg, nguyén nhan gay ra do
duc. Hiéu suat xtr 1y SS dat 94,98%, cho
thdy cac chat ran lo limg bi loai bo. P din
dién khong thay ddi nhiéu, giam khoang 20
uS/cm. Do pH c6 su thay doi tir trung tinh
xubng moi trudng axit.

Hiéu suét loai bo hat vi nhura cua qué
trinh keo tu - le'ing duoc thé hién qua sy thay
d6i s6 lwong hat vi nhya trong nudc. Trong
nude dau vao md hinh keo tu - ling, luong
hat vi nhya trung binh 33 + 4,9 vi nhya/L.
S6 luong hat vi nhua dau vao tuong dbi thap
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hay cac nghién ctru khac tir 1.860 dén
125.000 vi nhya/m® (Nguyen va cs., 2023).

so véi lugng vi nhya duoc quan sat ddi voi
nudc thai trong nghién ctru ctia Sol Sanchez
vacs. (2021), dao dong tir 0 - 347 vi nhya/L,

Bing 6. Sy thay ddi gia tri cac chi tiéu 1y hda cua nudc trude va sau khi keo tu - ling

Chi ticu Do duc EC pH SS
(NTU) (uS/cm) - (mg/L)
Dau vao 36,00 + 10 2.983,3+157,0 6,69 + 0,24 518,33 +107,3
Péu ra 22,67+ 13 2.960,0 + 121,7 5,73+0,15 34,67 + 22,0

Trung binh + dé léch chudn véi n =3

Su hién dién cua vi nhya trong nudc thai
cong nghiép can phai duoc xtr 1y dén muc
thap nhat c6 thé trudc khi thai ra moi
truong. Két qua phan tich vi nhya trong mau
nude dau vao mo hinh keo ty lang cho thay
vi nhya dang soi chiém 92,67% va dang hat

DPau vao (%)

BManh BSoi BHat

14 7,33% va dang manh 14 0%, nhu thé hién
& Hinh 4. Sau qua trinh keo tu - lang, luong
vi nhya trung binh & mau ra 13 18 vi nhya/L
v6i 100% la dang soi. Qua d6 cho thiy vi
nhya dang hat dugc loai bo hoan toan bdi
qué trinh keo ty - lang.

Dau ra (%)

100
OManh @So1 BHat

Hinh 4. Ty 1¢ cac loai hat vi nhya trong nuc dau vao va dau ra qua keo tu - ling

C6 thé thdy, qua trinh keo tu - lang c6
hiéu sudt loai bo kha thap d6i véi vi nhua
dang soi trong nudc, gan nhu hoan toan d6i
v6i dang hat. Céc hat vi nhyua c6 kich thudc
nho, dé dang két tu v6i cac chat ran lo ling
va lang xubng trong qua trinh keo tu - lang.
Hiéu suat xir Iy chung dbi v6i vi nhwa cia
qua trinh keo tu - lang 1a 45%. Két qua nay
kha phu hop véi hi€u qua loai bo vi nhya
trong nghién ctru ctia (Bayo va cs., 2021)
voi kha nang loai bé vi nhya dang hat

https://tapchidhnlhue.vn
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(90,03%) cao hon so vo¢i vi nhya dang soi
(56,16%).

3.2. Hiéu suit xir Iy céia md hinh loc

Tiém nang loai bd vi nhya tir nudc
thai bang mo hinh loc dugc danh gia qua
su két hop cac vat liéu loc khac nhau
tuong tng v6i 3 nghiém thuc. Két qua thi
nghiém vé hiéu suat xtr 1y hat vi nhya ciia
tirng nghiém thirc dugc thé hién ¢ Hinh 5.
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Hinh 5. Hi¢u suét xir 1y vi nhya & cac nghiém thic loc
Cdc cot co ky tw giong nhau the hién khong cé sy khdc biét gitta cac nghiém thirc; Cdc cot co
ky tw khac nhau thé hién co su khac biét o murc y nghia 5% giita cac nghiém thirc.

Biéu d6 ¢ Hinh 5 cho thiy hiéu suat
loai bd vi nhya gitta 3 nghiém thic khong
c6 su khac biét & mirc ¥ nghia 5%. Hiéu suat
loai bé vi nhya ¢ 3 nghiém thuce tir 47,92 -
58,73%. C6 thé thay rang, ca 3 nghiém thirc
déu dat két qua loai bo hat vi nhua kha cao.
Trong d6, cot loc véi cat thach anh déng
nhét cho hiéu sut loai bo vi nhua cao nhét,
con su két hop gitra cat thach anh va than
hoat tinh gao dira cho hiéu qua thap nhat. Vi
nhua duogc loai bo tir nude thai bang phuong
phap loc boi cac co ché nhu bam dinh trén
bé mit, bat giir tai cac 16 rdng vat liéu hay
lyc hat tinh dién gitra vat li€u loc va vi nhya.
Nhitng loai véat liéu loc khac nhau cho hi¢u
suit loai bod vi nhya tr nudc khic nhau.
Chang han, mdi truong loc bang hat nhom
silicat c6 hiéu suét loai bo vi nhua khoi
nude trén 96% (Shen va cs., 2021). Két qua
thi nghiém nay ciing cho thay, su két hop 2
loai vat liéu loc (cat + than hoat tinh gao

40,0

dtra) trong cot loc cling c6 kha nang loai bo
vi nhya, nhung hiéu suét loai bo vi nhua cua
cot loc da 16p nay thép hon so véi ¢cot loc
cat va cao hon so v6i ¢dt loc than hoat tinh
gao dura. Bén canh do, hi€u suét loai bo vi
nhya con phy thudc vao kich thudc hat, hinh
dang va loai vi nhya (Umar va cs., 2023).
Két qua thi nghiém & nghiém thirc cia mo
hinh loc cho théy cac hat vi nhya dang hat
cho két qua loai bo t6t hon cac hat vi nhya
dang soi va dang manh.
3.3. Hi¢u sut xir Iy ciia sy két hop keo
tu - l:T'mg va lgc

Két hop két qua cua cac thi
nghiém keo tu - ling va cac nghiém thirc
cua thi nghiém loc, voi nudc dau ra cta
mb hinh keo tu - ling dugc st dung lam
nude dau vao mé hinh loc. Két qua loai
bd vi nhya cua toan hé théng nhu thé
hién & Hinh 6.

Pau vao

Paura

Hinh 6. Vi nhya trong nudc thai truée va sau khi qua hé thong keo tu - ling két hop loc
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Luong vi nhya trong nudc thai cong
nghiép co sy thay doi tiry thudc vao cac loai
hinh hoat dong san xuét khac nhau khac
nhau trong Khu cong nghiép. O dau vao cia
mo hinh keo tu - léng, mau nudc dugc léy
la nude thai cong nghi€p chua xir Iy nén
luong vi nhya khé cao, 32,7 £ 5,0 vi nhya/L.
O dau ra cia md hinh loc, nuée duoc ldy
phén tich vi nhya véi lugng vi nhya la 8,3 +
0,3 vi nhwa/L. Tuong tmg v6i hiéu suét loai
b vi nhura cia toan hé théng 1a 74.49%.

Két qua quan sat cho thy sau khi qua
cong doan loc, vi nhya 16n hon 250 pm
duoc loai bo. Két qua thi nghiém nay chimg
minh rang v6i su két hop giita 2 phuong
phap keo tu - lang va loc ¢o thé loai bo dang
ké luong vi nhya trong nudc thai. Tuy
nhién, vi nhya khéng dugc loai bo hoan
toan, dac biét 1a nhiing loai c6 kich thudce
nhé. Céc cong ngh¢ loc da duoc ap dung tir
trude d6 van khong thé loai bé hoan toan vi
nhua khoi nudce thai mic du kich thudce 16
vat liéu loc rat nho. Mot sb luong dang ké
vi nhya van dugc giai phong hang ngay theo
dong nuéde thai tir cac ngudn xa thai. Do
viy, cac yéu td anh hudong dén viéc loai bo
vi nhya b@ing cong nghé loc can dugc tiép
tuc nghién ciru dé nang cao hiéu qua loai bo
vi nhya. Cac cong nghé xir Iy tién tién khac
nhu bé phan tmg sinh hoc dang mang ciing
c6 thé cai thién hi¢u sut xtr Iy. Tuy nhién,
viéc ap dung cic cong nghé can tinh dén
tinh chat phirc tap ctia nudc thai can xur 1y.

4. KET LUAN

Két qua nghién ctru d budc dau cho
thay hiéu qua loai bo vi nhua bang phuong
phap keo tu - lang va loc bi anh hudng boi
hinh dang, kich thudc vi nhya, cling nhu
loai chit keo ty, vat liéu loc va tinh chét cua
nudc thai. Phuong phap loai bé vi nhya
bf?mg su két hop keo tu - léng va loc dat duoc
két qua loai bo vi nhua kha cao so véi khi
chi str dung don 1€ mét trong hai cong doan.
Qua trinh keo tu - léng va loc bd trg cho

https://tapchidhnlhue.vn
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nhau trong qua trinh loai bo vi nhya: qua
trinh keo tu - lang giup loai bd mot luong vi
nhya 16n khi bam vao béng can, déng thoi
lam giam d6 duc, SS trong nudc thai; gitp
cho qua trinh loc c6 thé loai bo céc vi nhua
con lai. Qua dé lam tang hiéu qua loai bo vi
nhua cta hé théng xtur 1y nudc thai.
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